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In confideration of the merit of the Man- 
gle invented by Mr. Jee, the Society 
this Seffion voted their Silver Medal 
to him ; and Plates, and a Defcription of 
the Mangle, are annexed, and two com- 
plete Models referved in the Repoiltory, 
for the ufe of the Public, 

BEG leave to prefent to the Society for 
the Encouragement of Arts, Manufac- 
tures, &c. for their infpedtion, the Model 
of a Machine (of my own invention) for 
Mangling Linen. 

This Mangle is fo conftrudted, that the 
handle is required to be turned one way only, 
which moves the machine more fteadily, 
and fafer to the linen, than by varying the 
turnings of the handle. I have made feveral 
Mangles on this conftru&ion at large, which 
have anfwered the purpofes very well, and 

given 
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given general fatisfadtion to all who have 
feen them at work. It is found* that, a 
woman and a boy are fufficient to work 
this Mangle, and can do as much work (in 
the fame time) as three or four perfons at 
any other I have feen. This induced me 
to prefent it to the Society, knowing of no 
other way fo likely to convey it to the com- 
munity at large, as through the channel of 
your excellent yearly publication of the 
Tranfa&ions of the Society. If it is found 
worthy of a place in the Society's Repofitory, 
and they think it worth laying before the 
public, it is at your fervice, and will give 
me the greateft fatisfa&ion. 

I am, Sir, 

Your moft obedient, 

very humble fervant, 

George Jee, 

Rotherham, 
JpriU 24, 1797- 

Mr. More. 
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The Description 0/* Plate I. 

A, The great wheel, which in the Ma- 
chine at large is fifteen inches diameter 4 . 
B, the arbor, on which the nut C is fixed, 
D, the handle of the winch. E, the crank, 
twenty-one inches long. F, the rod of the 
crank. G G, the hollow ftuds, to lift tho 
ends of the bed up. H H, the levers. 
1 1 1 1, the four pullies fixed on the moveable 
bed. K, the moveable bed. LL, the 
ends of the rollers. 

At the bottom of this Plate is a front 
view of one of the hollow ftuds, G, tp 
fhew its form, as ftanding at the end of 
the bed, and into which the levers alter- 
nately enter, when it becomes necefiary to 
lift up the bed to put in or take out the 
rollers. 

Plate II.. is a perfpedtive view of the 
Mangle when at work; the letters of re- 
ference to the feveral parts being the fame 
as in Plate I. 

X A Bounty 
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A Bounty of Thirty Guineas was this 
Seffion voted to Mr. John Prior, for 
his improved detached Escapement 
for Watches, a Plate and Description 
of which are hereunto annexed, and a 
complete Model referved in the Society's 
Repository, for the infpe&ion and ufe of 
the Public. 



SIR, 

AS all our beft writers on watches agree, 
that the longer the vibration of a 
balance is, the better it will keep time, and 
as no detached Efcapement has been made 
(that I know of), in which the balance 
pafles over the fame fpace in one vibration 
that mine does 5 I am encouraged to prefent 
this Machine, with a Drawing, and an 
explanation of the fame, for the infpedtion of 

the Society, 

The 



Plate 3. 
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Tfo Description of the new-invented De-* 
tached Escapement for Pocket 
Watches, &c. 

Fig. I. and II reprefent the principal 
parts of it. 

Fig. 1. AB, the pillar-plate; and AB 
E F. Fig. II. is a fedtion of the frame, 
without pillars or potanee. C, the cock, 
TcreWed to the potanee- plate at D. G, the 
balance, the lower point of which runs in 
the plate (but perhaps a potanee will be 
more convenient for it in a pocket watch)* 
H, the regulating fpfing, pinned faft in the 
ftud at I. O, the fridtion wheel; N, its 
arbor, the higher pivot of which runs in 
the collet the balance is rivetted to, and the 
lower in a collet fcfewed faft on the balance- 
arbor at P : fo, when the balance turns 
found, the fri&ion-wheel is taken along 
with it. 

M, the intermittent lever-wheel. L, its 

arbor; R, its pinion, in the rim of which 

X 2 wheel 
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wheel are put an equal number of pins on 
each fide. The pins on one fide of the 
wheel are put exadtly at the middle diftance 
of thofe on the other fide. 

T, the intermittent lever, fcrewed faft 
to K, its arbor. QjQ^are its banking 
fcrews. 

This lever is all made of one folid piece 
of fteel. That end of it next the wheel is 
cut open wide enough to receive the rim, 
without touching either fide of it, as far as 
the pallets or inc lined planes are; at the end 
of which it is c at wider, to admit the pins 
of the wheel. See Fig. II, a fedtion of it 
as under L.) 

The diftance from the centre of the ba- 
lance to the extreme part of the lever, or end 
of the pallets, is divided, in a right line, 
into ten equal parts, and the pivot-hole of 
the fridtion-wheel is made at the firft tenth 
divifion from the centre of the balance. 
There are thirteen femi-diameters of the 
fri&ion-wheel from its centre to the end of 

the pallets. 

When 
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When the balance is at reft, then the 
centre of the balance, the centre of the 
fri&ion-wheel, and the centre of the lever, 
will be all in one right line. (See Fig. L) 

The lever is divided into three equal parts. 
The diftance from the end of the pallets to 
the centre of motion of the lever, one part; 
and from the centre of motion to the centre 
of the fri&ion-wheel, when the balance is at 
reft, two parts : fo that, whatever the velo- 
city may be at the end of the pallets when in 
motion, that part of the lever, or the forked 
part of it, which is oppofite the centre of 
motion of the fridtion -wheel, will be twice 
as much. 

S S reprefents a fuperficial view of the 
pallets. The pallet below the pillar-plate 
is taken off from the other, otherwife the 
place of adion could not be feen in the 
drawing. 

In Fig. I. we have a view of the lever 

before the machine is wound up : a pin is 

half-way down the pallet; but when the pin 

X 3 impels 
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impels the pallet, the lever moves, and gives 
motion to the balance, and the pin is dif- 
engaged from the pallet at the angle: that 
inftant a pin, on the oppofite fide of the 
wheel, falls upon a circular part of the end 
of the other pallet, or upon that part where 
it and the lever are entirely at reft, until the 
balance makes its return, and the fridtion- 
wheel comes into the forked end of the 
lever. Then the fri&ion-wheel impels the 
lever, while the balance runs over the fpace 
of about twenty degrees, in which time the 
pin is difengaged, from a place of reft to a 
place of adtion, where it impels the lever 
while the balance runs over the fpace of 
about one hundred degrees. Then the pin 
drops off &t the end of the pallets as before, 
and the balance is entirely left at liberty; 
at which time its velocity is fo great, and 
its motion fo eafy, that it turns once round 
upon its pivots, and two hundred and forty 
degrees every vibration. 

It is to be obferved that, in the ends of 
the fork, one part is turned up and the other 

down, 
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down, in order they may not both go 
through one notch in the balance-arbor; 
for, by having two different parts cut away, 
the fork is locked faft in every vibration, 
and is unlocked only by the fri&ion-wheel, 
in its return for another vibration. 

Notwithftanding the balance makes one 
turn and two hundred and forty degrees 
every vibration around its axis, yet, when 
the balance is at reft, and the fame power 
applied to it (which keeps it in motion as 
above), the balance will only move through 
the fpace of about fifteen degrees, which is 
only one fortieth part it keeps it up to when 
in motion. 

It muft be allowed, the lefs the wheels, 
or the power, have to do with the balance, 
the more accurate the time will be fhewn. 

I fhall fay no more on this fubjedt, but 
refer it to the Society for the Encourage- 
ment of Arts. 
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SIR, 

TN anfwer to your favour of February 10, 
-*- I have to inform you with what inten- 
tion I apply to the Society. 

Firft, My intention was for a bounty or 
premium, if the Society fhould judge my 
New Efcapement worthy. 

Secondly, It was not my intention to 
fecure this invention to myfelf, by obtaining 
a patent for it, but to lodge it in the Repo- 
fitory for the infpedtion of the Public. 

Thirdly, I can fincerely fay, I never 
heard, by any perfon or perfons whatever, 
nor had the leaft knowledge or information 
by any one living, relating to Mr, Mudge's 
Anchor- Scape, before I now came to Lon- 
don, nor even heard its name mentioned 
before you wrote your laft letter to me. 

I have, a few days ago, {ctn Mr. Mudge's 
Anchor- Scape, and find the wheel and pal- 
lets to be exadly like thofe of a common 
qlock with the dead fcape. The only dif- 
ference (in that which I faw) is the addition 
of an arm, whofe length is the fame from 

the 
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the centre of motion the pallets are of, the 
life of which is to give motion to the balance 
againft two fteps. The teeth of the wheel 
reft, after every vibration, upon the outfide 
of one, and on the infide of the other pallet, 
alternately. If that part where the tooth 
refts be not exadtly part of a circle, whofe 
centre is the axis of the pallets, the balance, 
while difengaging a tooth from a place 
where it (hould reft, will give motion to 
the wheel, and in fo doing will find it more 
difficult to unlock, than it would be if that 
place was entirely circular. How thefe 
places of reft are to be made entirely fo 
without turning, I cannot tell; and if turned, 
time will be found neceflary in the execu- 
tion. 

Bat, to make the Anchor-Scape ftill 
more complete, the places where the tooth 
of the wheel refts after every vibration 
ihould be equal, and as fhort as poffible 
with fafety, that the balance may lopfen 
them with the leaft power; but if the places 
of reft be equal (as they fhould be), the 

balance 
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balance will pafs over more degrees in dif- 
engaging a tooth on the infide of the pallet, 
than it would do in loofening the other one 
on theoutfide. 

In my new-invented Efcapement, the 
places of reft are equal, and at an equal di- 
ftance from the centre of motion (which 
cannot be the cafe of the Anchor-Scape), 
and both turned with eafe at the fame time: 
fo the balance will pafs over an equal num- 
ber of degrees, in difengaging a pin from a 
place of reft to a place of a&ion, on each 
pallet, alternately. 

The centre of motion of my lever is at 
one-third of its length : fo, whatever the 
velocity of the pallets may be, the forked 
end of it is twice as much, and will follow 
the balance through one third more fpace 
than the Anchor-Scape can do, which I 
faw at Mr, Howel's, or perhaps more, and 
by that means will caufe the balance to turn 
entirely farther ; and when the balance 
vibrates farther, all kind of external motion 

does 
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does not affedt the vibrations fo much as 
they would be if the balance vibrated lefs. 

The fame may be faid of the force from 
the main fpring, which is communicated, 
through a train of wheels and pinions, up 
to the balance, which force will not be 
entirely equal, though executed by the beft 
workman. ' But the vibrations of tjie ba- 
lance will be entirely-more uniform, though 
the impulfes given to it through a train of 
wheels, &c. be unequal, than they would 
be by the fame power or impulfes, if the 
balance vibrated lefs. 

The objections which may be made by 
thofe who do not underftand it, is the in- 
creafe of fridtion upon the balance pivots ; 
but that will be done away, when the fupe- 
rior advantages are confidered in their proper 
light. 

And as the balance is that part of the 
watch which regulates the whole machine 
for time-keeping, it is neceflary its motion 
fhould be difturbed the leaft poffible, both 
in receiving the impulfes, and difengaging 

that 
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that p^rt which gives it motion: this was 
my reafon for introducing the fri&ion- 
wheel, which goes into the fork of the 
lever at every vibration, difengages a pin 
from a place of reft, to where it adts upon 
the pallet, with as much more eafe than it 
would have done (if the fame diameter had 
been fixed), as the diameter of a pivot of 
the fri&ion-wheel is contained in the dia- 
meter of the wheel, which may be twenty, 
or nearly thirty times : this, and the length 
of its vibrations, will add greatly to the per- 
fection of its time-keeping. 

If a wheel, which is going to be cut by 
an engine, be not put exadly in the centre 
of the circle the divifions are put upon, 
though the divifions are mathematically 
true, the wheel will be far from being fo. 
Apply fuch a one to the Anchor-Scape, and 
it inclofes as many errors as there are teeth 
between the pallets. Apply the fame erro- 
neous divifions to my Efcapement, and the 
errors will be four or five times lefs in mine 
than in the Anchor-Scape; and I fuppofe 

this 
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this cannot be got over. But if I have mif- 
reprefented any thing in either Scapements, 
it was not my intention to do fo ; there- 
fore hope for pardon, and can only wifh 
the Society to confider my new-invented 
Efcapement in the fame light as they 
would wifh others to confider one of their 
own invention. 



John Prior* 



Nesfieldy near Sklpton, 
Craven, York/hire. 

Mr. More. 



The 
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The Gold Medal was this Seffion ad- 
judged to Captain William Bolton* 
of the Navy, for his Invention of a 
Machine for Drawing Bolts in 
and out of Ships, a Model of which 
is referved in the Society's Repofitory, 
and a Plate and Defcription are hereunto 
annexed. 



SIR, 

I SHALL be much obliged to you to lay 
the accompanying Model of a Machine 
for Drawing Bolts in and but of Ships, 
before the Society for the Encouragement 
of Arts, &c. trufting it will meet with the 
Society's approbation. One of your Pre- 
miums, I believe, is for a Machine for 
Driving Copper Bolts ; drawing them in, I 
hope will be fuccefsful. — I was induced to 
turn my thoughts to inventing a mode of 
Drawing Bolts out of Ships, from daily feeing 
the great difficulty of extracting them. A 
x Mr. 



Plate 4 
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Mr. Hill, I believe, has already prefented 
the Society with a plan for that purpofe ; 
but, notwithstanding the ingenuity of his 
mode, I flatter myfelf mine will be found 
an improvement, as it can be eafily worked, 
in very little room, and will generally bring 
the Bolt out uninjured. 

I remain 

Your refpe&ful fervant, 

William Bolton-, 

Manchefter-JlreeU No. 50, 
Feb. 26, 1798. 

Mr, More. 

References to the Plate of Captain 
Bolton's Machine. 

A A A A A A, the frame of the Machine. 
B, a cylindrical tube, having a female 
fcrew in the infide. C, a wheel with teeth 
attached to the cylinder B. D, an endlefs 
fcrew adapted to the wheel C. E, han- 
dle of the winch. F, the Bolt drawing 
out. G G, blocks to fupport the frame. H, 

a hollow 
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a hollow piece of fteel, having on its out-* 
fide a male fcrew, whofe threads work 
within the female fcrew in the cylinder B. 
To this piece of fteel the Bolt is to be 
rivetted. I, a femicircular piece of fteel, 
which is to be introduced into the notches 
on H, when a fimilar notch has been cut 
in the head of the Copper Bolt, which by 
this means is prevented turning in H, while 
drawing. K, the Bolt, as prepared to re- 
ceive the Machine. L, a fteel bar, fome- 
what fmaller than the Bolt to be drawn, 
having at one end a male fcrew, A, and at 
the other end another male fcrew that fits 
into the female fcrew in B. M, a fe&ion 
of a male fcrew, having a fquare hole lar- 
ger than the Bolt. N, a Bolt with a male 
fcrew at one end ready to be drawn in. 

The Machine, of which a Plate is an- 
nexed, confifts of a frame fupporting a cy- 
lindrical female fcrew tube. On this tube 
is mounted a wheel, with teeth adapted to 
an endlefs fcrew, fitted to the frame, and 
worked by a handle. 

To 
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To draw the Bolt Out. 

The head of the Bolt muft be cut off, 
and a hole made in the timber big enough 
to receive the male fcrew H, which is put 
over the Bolt: a flit is then to be made, 
either by a faw or cold chiflel, in the head 
of the Bolt, to receive the key I, and which 
correfponds to the flit in H : the Bolt head 
is then to be rivetted as firmly as poffible 
upon H : the cylindrical tube, B, is then 
to be fcrewed on, turning the whole Ma- 
chine round till it can be, done no longer, 
when the endlefs fcrew is to be ufed. If 
the Machine is of a proper flrength, and 
the rivetting well done, the power is fuch 
as to extract the Bolt or break it, but gene 
rally it will be drawn out uninjured. 

To draw Bolts into Ships. 

It will be necefTary to have a bar, L, 

which I recommend to be made of fteel, 

lgng enough to pafs from the infide to the 

outfide of the fhip, and fomewhat fmaller 

Y than 
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than the Copper Bolt intended to be drawn 
in. This may be called a conductor. On 
one end fhould be a male fcrew, a*, the 
Bolt to be drawn in fhould be tapped at one 
end to receive the male fcrew, a, on the 
conductor, and at the other end fhould be 
another male fcrew that fits into the female 
fcrew in B; after which the operation is 
the fame as drawing a Bolt out, and the Ma- 
chine fhould be applied accordingly. When 
the Bolt arrives at its deftined place, it 
may be fecured on the infide by a nut, 
which is as good a way of fattening as 
clinching, and much more expeditious. 

This Machine, though only of the 
height of eighteen inches, will draw Bolts 
in or out of any length; for, after the 
Bolt has rifen to the top of the tube, it 
will only be necefTary to fcrew the Ma- 
chine back, and follow up the work with 
blocks of timber, as reprefented in the 
drawing. 

Note. If the upper part of the hole in 
H be made fquare, larger than the round 

hole 
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hole as fhewn at M, and the head of the 
Bolt rivetted into it, it will do away the 
neceffity of the key, I, render the Machine 
lefs complicated, and fave much time and 
trouble. 

William Boltom. 
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ERRATUM. 

For Mr. Alexander Anderfon, page 3 24, read 
Alexander Andenon, M.D. F. R. S. Ed. 



